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(54) ANALYTICAL METHOD FOR OBJECT TO BE ANALYZED BY MASS SPECTROMETRY 

(57)Abstract: . ? . * 

PROBLEM TO BE SOLVED: To provide a method in 
which an object, to be analyzed, as living-body 
molecules in a sample is separated. 
SOLUTION: In the method, the object to be analyzed in 
the sample is separated by a gas-phase ion 
spectroscopic method. The method comprises a) a 
process which provides a probe for a gas-phase ion 
spectrometer, b) a process in which an adsorbent is 
brought into contact with the sample, in which the object 
to be analyzed can be bonded specifically to the 
adsorbent and in which the object to be analyzed can be 't\% 
bonded nonspecifically to the absorbent, c) a process 5; £ 
which provides a gas-phase spectrometer wherein a port 5 J 
which receives the probe is contained, an energy source g. * 
which directs energy to the surface of the probe in order % % 
to adsorb, desorb and ionize the object to be analyzed is «? * 
contained and a means used to detect the adsorbed, 
desorbed and ionized object, to be analyzed, which 
communicates with the surface of the probe, and d) a 

process in which the object, to be analyzed, bonded to the adsorbent is desorbed, adsorbed and 
ionized by the energy source by using the gas-phase ion spectrometer and in which the 
desorbed, adsorbed and ionized object to be analyzed is detected by using a detector so as to 
be separated. 
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[0 0 6 8] #*Lt^SI«5lB«l^i3l^T. U— tf-liftS 

*• U-if-H»MJl»«raf=fel^r. «*Lfc#*Hfc 
**rr*?n— ^l*. APy^f^iAShS. CCD 
#»ttf*Jlfc»**U *Lt-f*>1k»6l/-1f-i:J: 

^©MtftttH*. *Q3£. ttHL B# 

[0069] U-1f-R«*#fftH** 3 3 

XBI*. 4-j-y»-C**o — »1 -2 5|i J(D 

[0070] 9i<D36iMB«(cfci^T* << ;t>*£®jjS##r 

^-^£iIo"C\ »ft«XJK (tOl* (flU^ttf. ft 
fi. ««N *fcf*»tt) iCjgELT) CO 

-f*> (*Httf=i*««a)»»-c) i*. tttt«-efitt$ 
[0071] *f=gij<DS6«&»«iztei^r. ±<<*>n%i 

[0 0 7 2] (B. ^-*»«) *Mfr*<DK»J3«fctf* 

:?P-^±CD&/?<7)ttff<D^B. *<0teWca3l+ 



ifmmm (e i u a n t > cd*^) t««-r«^p- 

t?) £^L#£o 

[0 0 7 3] 7 s — *»*fl*. «U**tfc#«fHlfl!>i/^ 
tf. #■!*« »*fc«fctf<b3MMt x*;u*- 

-efcyf*. cft^cax^— J^lcfca^Tlit?p|c|£^-r 
— ;u 1 oo) -ea^L*§£o fc4iMi* 

[0 0 7 4] C<Da>tfi — *fi. 8Silt»bftf: 
^ h (retentate) "7 'V Z? \ t W\£tl& 

ia«H-(D»^-*a)»«fi*36<. cfeysaicft&n* 

* tiT S * CD tf— * 0^ * \z&-3i^f z f u— x ^— ;m 

*t & y > est LT***»y/ucj3f*ft/<> Kt« 

T3-D^-— /<— U-<J ^Wftli^ LKO^CDX^ 
hlrfcU\"C(i. (d i f ference) ~7 V Zf 

(*T*fcHastLfc#«r«iS. (high 
i ight) ffta)2O(DH8^b(0»«r*?n 
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[0 0 7 5] (v. HJfi^J-^vifii^^^v — ft— (S 
j$9^tX^t^rvy- tf) (7>«ai) »<Sofcffl(*OTJfll 

[0 0 7 6] *»lZf*. ^*>jfll»IZ«ajS (O. 5%£ 
^tXj|,t^y^- tf-HRP) SaSiPLfetiCDiScfct/ 

ss*nL«:i^a)S^p^T-r u ^<f\zmt^tz 0 

M^SiJHtrcD cti & 2 o^KftO) ^ r -f ;u£tfc& L 

HRP^illLfio i2<D±a)2O0)KU-XS# 

[007 7] Ctt t> 2 00)14*4 K30-*-fXg|R 
(Zftl*. 15kDj:yfil>*>yW«S30kD«j:y 

ergen Biosystems, Inc. £ N £> A^ 

LT\ HRP$8tlit4o H2CDTCD2 0CD h U— X 

[007 8] (A. K 3 O+r^X^iRX t°>2)^A|C<*: 
5M N a C I fccfctf 1 %T r i t 
onXh^^t, (^5mg/ 
m I *>/<$**fc(*-t*l«*:y«l*) 0. 4M N 

a C I fccfctf 0. 01% ( v/v) Tr i ton X- 

i oo^m-t^^^izmw^^o 7Z<DUn<Dlfal 0%* 

[007 9] 3 0/i LflDH*4<D7U 3— 20mM 
Tris-HCI*t'pH9. 0<^fS«^L^ 

[0 0 8 0] d. ^xaSiSSft) 

1. X t°>* 7 A0)7^ h b 7 h4r^> ^Ito CCD 
A-T£o 

[00 8 1 ] 2. fc 0 >;fc^A<7)IISl*^-/^ , £lt8 
lt£o R?iB«flS**«*l=«fcor«rt^i:aEA*1i-4o 

[008 2] 3. S6i:iA<iaT*«<ft*«, fffffi 
«flr» PBS) ^fi^ifc^or^tli-r^o * 



[0083] 4. mo. 7 5m \ <Dmm<Dmffi& (m?L 

It. 2 OmM Tris-HCI (pH9. 0)) 

[0084] (2. *>/^SMl3B^p Kp;u) 

1. X t 6 >^ 7 A(^7^ h b7 h + Y 7 ^^^to *<D 
*^A£1. 5-mlf (2-m I *3b<ftfe*l^) 

[0085] 2. Wt 0 >^)7A^7 00xg (fc] 
3 000 r pm) X 3 #f bI. *±aib»«tS+"Cia'D» 

[0086] 3. tf>*J^A£$rLlM . 5-m 

(*fcl**-a>«A^&IR , i«ll«**«4:lcffi 

(C-TS) o 2 0~3 0u I (D*>/<*JtR»£*0>3S« 
LtzJi^J*^ h i )vO*<D*'b\ztp^< y tBfflL. * 

[0 0 8 7] 4. »7 00 x g -C3»|«aiO#«fr4o 
[0 0 8 8] 5. ftf :Iit^77^V3>*^I 

\zfrt£<t£&$^^w*&w-tz>tz&>\z % ±iB2xe 
2 5 u 1 7'ja-ho»«a*afflLt«yfito 

[0 0 8 9] 6. ~h l+^ZfttzteWlZ^W} L . 30//L 
(020mM Tris — HCI (pH9. 0) £Jgffl-*" 
& 0 4 7 7 ^ i/ a XDSItt'ft 4 3 0 ]W L * , 1l=> 

2xvw-ffiit2HtzMm&zmi*T&umzt\z®it!iL 

tZo 

[0 0 9 0] (B. Q7-t>^MXt°>^7Af:j; 
4*>/*2lt#»J) K3O*7A077^7V3>1^ 
1/2 £-&*7i±3o 2 OmM Tris-HCI (p H 

9. o) zmi^x^owmz 1 oo// Lici^ip-r^ 0 & 

[009 1] 100// L(DS^^. 2 OmM Tris 
-HCI (pH9. 0) +t?«b^^7-t>^ 
8H*Xtf>*^A Ciphergen Bi 

o s y s t ems, I n c. fr^O) TQj ±=plx) ICjj§ 

3^P h3;i/$ii*-r* : 
(1- 

1. Xtf>2j^Atf>7^ h^rV^^S^-To ^CD 

^7A^1. 5-mlf (2-mlf^fcSt>) Clt* 

A^r^o 

[0092] 2. *<DX\Zlsj3^U±<Dm&l*r-*VZr$;m 

< 0 »?KllflBa**a>«ic«*ircfe-3raEA*i**. *? 
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mmrn m<®m \z i*&t l ft ft *> is . <o * ^ a as 

0 0 r pmr^2 0m S'D^fiSf&o 

[0093] 3. s &rca*<ttT*3S:<&**-e. *?» 

[0 0 9 4] 4. J?J0. 5m I (D^M<D^i££^ii®;$£* 
*vA<*«<D'>ft< 1 0«(Z)«rLl««*A<*a)« 

[0 0 9 5] (2. 5i>/^l^i|/»8?nh3JH 
(a. *>/<9m*ft0>f||W 

3p«<brcffl * <d <t ^ l ft i**u*ft * 

ftl\, 

[0 0 9 6] 2. K»3&<*«a>**fcl*aKI=II«L*S: 
pH Aft «) **t?ft?>«. *0>e*JI 

^fCcfcor^«r^^tifr-tl-^X^«Xt 0 >*^A (K 
-3*fcliK-30) ±-e. ^*t&**-r««*36«L 

ftlfftlfft^ftl^ 

[0 0 9 7] 3. B»^e«tl*»^:nftia)tlC»ftf4: 

t, 1 Oft (1 0 x) |c*MRLf»5o 

[009 8] (b. Q7=:*>£&<*Xt: >±l^A±-C* 
a>*>/<»lt4MN) 

1. 5-m I § (2-m I ^*<ftfcSl^) iCffA"^* 
[0099] 2. ^Xt°>^7AJ1 000 rpm 

(»8ox g ) v2o®m~ 1 4±M#ist 

T. *l£«Lftltti^ftbftL^<, fij^^-eiiftl^ 
[0100] 3. ^C0Xt°>* : 7A$»rLL>1 . 5-m 

£|^|3^£) o 20-500u I <D$>/V?ntZW 

hu^^^a)nsiJ+'i>rrfflffiL. Stan* *fci** 
^icaS3&<*5AA^6ttr*ft<ft-&*-e. *a>ia¥4£» 

[0 10 1] 4. 1 00 0 rpmt1»BiS'b»it 
^va>t§1) (*-tO*^Alctt*Lftl\, ftifft 

arr**»*<*yi»**&-c**. 

[0 10 2] 5. ff« : *>/^R(D7-*>X««Ji 
[0 10 3] 6. -?-CD^ ^ A£jg~<7)lf lr^®b"£"£>o -t 



i o o u i <7)e*»«ja-e*»-r4o 1 0 0 

0rpm-ei»rja»b#*t4o 77^va>f§2? 
[0 10 4] 7. *(D*^A£S = <D«|::»Brr4. 1 

oo-2 oo u i (Dmmmm&A&mmL. jKii#Bntt 

It§, 1 000 rpmt1»Ha6»lltio 77^ 

[0 10 5] 8. ^(^^^A^mESCD^IC^lfi-r^o 1 
O0-20Ou I <&SK»ffi?$B£igfflU ftlflfaltt 
1 000 rpmt?1»raa^Kt5o 77^ 

[0 10 6] 9. C(D^P-t?7;^^<}tS|iS«?SlCOt^ 

[0107] 10. Cft^Q^^a >*<D$ 
g£#l^T% SELD I TMpBSg£^lSiySS(^<to 
T. iES#f£H 4*fcl*JR«G>7U-f £ffll^T. ^D77 

[oio8] smiflrttttiisinu. (mz.it* 

T r i s . h U ^ A. U >^7" h 'J ^ A) . «« 

(#]*.(*. 2 0mM~5 0mM) (CftoT^b-f 
£o *rJBft*f«;$l*, 20-50mM Tr i s. «X 

[0 10 9] ^0);k^A£ 1 0 0 0 r pmT' 1 »IB3S'0 
»«f £o ^C^^AlrjTiti^^l/fifflLT. 
ff<7>S£^£fcMb-r& 0 ^*7^$1 000 r pm-C 

[0 1 1 0] fc^ASSSLl^WcfMBlU 100// LCD 
2 OmM Tris-HCI (pH9. 0) £-£<D2l^ 
A^ilz5gffl-r^ 0 ^COrt^A^ 1 O 0 0 r pm"? 1 # 
NS138'D#«-r5o -HlipH9M77^V3>r$) 

-So cnjpHQ^^^va^t^f^o 
[0 1 1 1 ] rt^A^ftr Ll^lz^BiU 100/iLO 
2 OmM Tris-HCI (pH8. 0) Z^OJl^ 

A«aticaffl-r«o ^Anaucfcit^iK ^cde* 
mmLx. m&izxstoWM^^—h-tio *<r>± 

7 AS 1 0 0 0 r p 1 ^m^Stt^o d*ll*p 
H 877^V3>"Cfc^)o 

[oi 1 2] teoimmmmfc (*^phi i^o^ 
r. #4»8 0)xasiiyBr. 

[0113] (C. SELDIf 7^^>/N^a) 
Ciphergen Biosystems, Inc. 
*^&0)JllBffi^^^S. Xt°>^7A[:j;otM$tifc 
va Vicfcit*,* >/^MS^P^T^^t"^>fr 

Af-ttfflLfco afiffiH 41**14^ (Cipherg 
en Biosystems, Inc. l J A¥ RFtt) 
SilJS<DN a C I mt^77^y3>(Df; 

[0 114] «-^^^7 va ><7) 1 v \ T>) hlililffi 
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fflt?««3Fi±fco $£fc£^S<0l^--if>:7;uii. 

[0115] 5 0%7-bh-h'J^+O. 25%TFA 
*<B0. 5 |l I <DlSW$/-*-fcf>» (SPA) $#XtK^ 

5 0%7-tr h'JyU+0. 25 
%TFA5|;Wfl)0. 5// I fi«S P Avft°>l$I 

[0 116] (D. 7— 9BflM5J:tf9://<?lt?ci7 

>f — ;U^ffi") ^=J-V~^^l. Protein Biolo 
g y System I(PBSI) K*lR l ) %S (C i 
phergen Biosystems, Inc. £ N 

[0 1 17] KS. ^r-^ilX* (SELDIg 

LTt5 1 OliKL/— if— a«"Cfc4) o 
[oi 18] Ktt«*Mttfr&a>«>/<9K7n7<r- 

SELDIV7 h^xT^{^fflLTit^Lfro 2 
[0 119] *%HI;J:. *>^U+G>£*#T#*r»* 

[0120] *BB«i»*-e5iffl**L*'r^<ra>wfr»*5 

[0121] -9- >^U*©»«r»*»*»« 



l=*or*>^iUt*6A^C»»3liJ-*-«xa. ff*##r 

•<D»»a>K**pr«Eic-r4xa 

* »*-r « fc *> r c»»-r « c t & < * > yjv £ sum 

if > u-if-K*/-f * v<t»«»« «(= £ o r 

[0 12 2] 

«**5Mii-r«fc:«)<D*aK*<a«**t*o ckd***. 
a) siffl-r^-^jttKofctocD^p— ^*ta«-r*xs 

LfcMHW*****) ; b) tm««tt*ll::tttt$ 
(«ittf. #«*(D»«r«i*l»*-r4Ci:a<K« 
c 4: iccfey) *»#JlzWSO)teJ:orsWffi 

co5R*<z)ia»**-a:*xa; tt&t/izc) h»*<d#*t 
**«ffi*^att*j3«fct/-f3i-Mbt-*xa. tt&^icBt 

[B1] H1I*. »tR10 1 fccfct/q&^SJl 0 2(7)^2 

»xtk^ h*a*-r*^p--?*^-r 0 ^p— « 
«-f*>»*tn=»[ynL-e**»-e*»wft-e**. 

*yr KuxDrtetffc« 0 

[El 2] H2li. *JMH0>*SI=*y75**>a>J3<*: 

— tr) (D&lhZtto ^vlfii*fcJ:i;ffi?¥t?3Fl/^;U3l- 
i l=*y«3HBMlzit«fili+&*tfc. ±<7>*fco<D« 

•ttt^fctS-T. *l^t?. S5S»I*. if-fX»R^bf 
lf^P7 h^^-f— l=«fey#»l**ifc 0 K»(i* * 

l^s e l d i i:<fc y»«iiM*eaiis*ifco ^<om 
ft. *— i*. x/w^K»-eiiwai^tttt**t»4 
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